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DoGcrlptlon 

This invention relates to handover determination 
between cells in a cellular radio system handling com- 
munications to and from a mobile unit. 

It is important that handover between ceils in a cel- 
lular radio network is conducted appropriately and reli- 
ably. In mixed cell environments comprising macrocells 
and overlying microcells, the usability of an established 
communication channel with a base station could be 
both noise and interterence limited. As far as maintain- 
ing of signal quality and the limitation of the effects of 
interference are concerned, it is possible to use dynamic 
channel assignment in all cells. However, to afford an 
appropriate level of reliability for a nriobile unit on the 
move it is necessary to be able to perform intercell 
handover both reliably and at the appropriate lime. 

Handover decisions are conventionally performed 
by monitoring a property such as signal strength or bit 
error rate (BER) indicative of the quality of the radio link 
between the mobile unit and the serving base station, 
and arranging for a handover when this quality falls be- 
low a threshold value. The threshold value may be de- 
termined from the signal quality of other nearby base 
stations, such that if a base station other than the current 
serving base station can provide a radio link to the mo- 
bile unit with a better signal quality, the call is handed 
over to that unit. Examples of such systems are dis- 
closed in United States Patent 4829519 (Scotton) and 
European Patent Specifications 0241954 (Philips). 
02361 94 (Societe d'Etudes et de Constructions Electro- 
niques), and 0037070 (Siemens). 

In a cellular radio system comprising both nnacro- 
cells and overlying smaller microcells, a call to or from 
a mobile unit within the operating area of the system is 
handled by a base station for each cell. Whereas, a mac- 
rocell may be of a size covering a number of streets and 
extending for 1 or 2 kilometres in all directions, a micro- 
cell will often be about 200 to 500 metres long and may 
only extend linearly along a street, within the coverage 
area of a macrocell. 

The handover between a microcell and a nnacrocell 
is subject to special considerations. It is important for 
the system to be able to determine whether it is worth- 
while effecting a handover of a mobile unit from a mac- 
rocell to a microcell as the tatter is approached or be- 
tween adjacent microcells. It n^y be that the mobile unit 
is going to enter the candidate microcell for a significant 
period, in which case a handover is beneficial, or rela- 
tively momentarily as the candidate microcell is crossed. 

According to the present invention there is provided 
a handover determination system for a mobile radio net- 
work comprising a plurality of ceils, each having asso- 
ciated with it a base station for supporting communk:a- 
tions with a mobile unit, the system comprising: 

means for monitoring a quality of a signal respec- 
tively transmitted between each of a plurality of can- 



didate base statkxis and the mobile unit; 

means for producing an indication of the rise or fall 

tn the said quality; and 

control means for initiating a handover from a serv- 
ing base station, supporting communications with 
the mobile unit, -o another base station, the initia- 
tion being based on the rise/fall in the said quality 
of the signals associated with the plurality of candi- 
date base stations being monitored. 

By monitoring the rate of rise or fall of signal quality 
associated with candidate base stations, inappropriate 
handovers can be avokJed. 

Preferably, the mobile unit comprises the monitor- 
ing means and the producing means, the mobile unit fur- 
ther comprising signalling means for addressing the 
serving base station with an indication of the need for a 
handover to be initiated. The signalling means may be 
arranged to address the serving base station with an in- 
dfcation of the level of priority of a handover and/or with 
an indicatkxi of the possibility of a handover continaent 
upon the proceeding results of monitoring the quality of 
the transmitted signal. Advantageously, the rrronitored 
signal is transmitted from each mobile unit to the base 
station. 

The HDonitored signal may be the received signal 
power. However, in digital communications systems the 
bit error ratk> can be used. 

Preferably, the control means are arranged to in- 
struct the monitoring means to monitor a set of signals, 
each signal being distinctive of one of the corresponding 
set of base stations, the composition of the set being 
defined in accordance with the identity of the serving 
base station. In particular, each signal in the set of sig- 
nals may distinguish a respective base station by the 
frequency of the signal. 

In one particular form of the invention, the indicatk)n 
producing means include a quality decrement/incre- 
ment esrimator which is arranged to determine the rise 
or fall in the quality from the calculation of the running 
average of the indications. There may also be provkJed 
means for storing templates of changes in signal quality 
and/or rates of change thereof, the control means are 
arranged to initiate a handover based at least partially 
on the recognition of a substantial match between the 
incoming signal and a template. 

The invention also extends to a handover determi- 
natk>n method for a nriobile radio network comprising a 
plurality of cells, each having assoc'eted with it a base 
station for supporting communications with a mobile 
unit, the method comprising: 

monitoring a quality of a signal respectively trans- 
mitted between each of a plurality of candidate base 
stations and the mobile unit; and initiating a hando- 
ver from a serving base station, supporting commu- 
nk:atk>n with the mobile unit, to another base sta- 
tion, characterised in that an indication of the rate 
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of rise or fait in the said quality is produced; and 
the handover initiation Is based on the Indications 
of the rates of rise/fall In the said quality of the sig- 
nals associated with the plurality of candidate base 
stations being monitored. 

Furthermore, the invention also exetends to a mo- 
bile unit for a mobile radb system, the mobile unit com- 
prising means for receiving a plurality of signals each 
respectively transmitted by one of a set of candidate 
base stations; means for monitoring the quality of the 
signal; and signalling means for transmitting to a serving 
base station, supporting communication with the mobile 
unit, a signal indicating the need for a handover to a can- 
didate base station characterised in that the mobile unit 
includes means for producing an indication of the rise 
or fall in the said quality; of the signals associated with 
the plurality of candidate base stations being monitored. 

The rise or tall in the quality being monitored may 
be interpreted to derive an indication of the need for a 
handover based on the likelihood of the serving base 
station and each of the candidate base stations being 
able to support communication, preferably for a sub- 
stantial duration which would make handover worth- 
while. 

The invention can be put into practice in various 
ways, one of which will now be described by way of ex- 
ample with reference to the accompanying drawings in 
which: 

Figure 1 is a block diagram of an intelligent mobile 
unit for use In the invention; and 
Figure 2 is a block diagram of a speed estimator tor 
use in the invention. 

The embodiment of the inventbn includes an intel- 
ligent mobile unit which is able to monitor intensively the 
strength of signals transmitted from adjacent microcell 
base statkxis in addition to a serving microcell or mac- 
rocell base station. 

If the sen/ing cell is a microcell which has a bound- 
ary in common with a parent macrocell, the adjacent 
macrocell base station is also monitored by the mobile 
unit. 

The invention utilises an assessment of the varia- 
tion in signal quality, e.g. received power level or bit error 
ratto, of a signal transmitted between each target micro- 
celt and possibly an adjacent macrocell, which are can- 
didates for a handover, and the mobile unit which is 
served by a currently sen/ing microcell or macrocell. 

Referring to Figure 1 the intelligent mobile unit is 
used to monitor the signals received from the sen/ing 
and target base stations as welt as to transmit handover 
initiation commands. 

The transmitted signals are relayed from a transmit- 
ter (the base station) to the receiver (mobile unit) radio 
frequency front end 50 to be processed by a pair of re- 
ceiving circuits. 



On the one hand, the received signal is passed from 
the radio frequency, front-end 50 to a receiver unit 52 
arranged to derive the control channel information from 
the incoming signal transmitted from the sen/ing base 

s station. The basic information is then applied to a control 
channel information processor 54. The processor 54 de- 
modulates and decodes the control channel informaton 
for use by a central processing unit 56. The processed 
information is then used by the central processing unit 

10 56 in the handover determination. This is described be- 
k)w. 

On the other hand, the received signal from each of 
the sen/ing and target base stations is also relayed from 
the radio frequency front end 50 to a signal measure- 
's ment unit 58 which provides a measurement of signal 
quality. The unit 58 may be. for example, a received sig- 
nal strength indicatran or bit error rate counter. 

A running average is then determined of the indica- 
tion or count by a running averager 60. The averaging 

20 serves to smooth out transients. A determinatfon of the 
trend in the signal quality is then derived by an incre- 
ment/decrement estimator 62 from the averaged signal 
The averaged signal is also used by a speed estimator 
54 to provide an estimation of the absolute speed of the 

25 mobile unit. 

The information from the control channel informa- 
tion processor, the increment/decrement estimator and 
the speed estimator is sent to the central processing unit 
56. The central processing unit uses the control channel 

30 informatton downloaded from the serving base station 
to determine the nxmitoring algorithm to be adopted ac- 
cording to the type and location of the cells in and around 
which the mobile unit is located. 

The trend in signal quality, the speed estimation, a 

35 kx)k-up table 68 of signal quality templates and the con- 
trol channel information downloaded from the base sta- 
tion, are used to determine whether a handover is ap- 
propriate and. if so, whether it should be on an intracell 
or an intercell basis. 

^0 The central processing unit 56 controls a frequency 
synthesiser 70 associated with the radio frequency front 
end to scan the channel set of frequencies used by the 
serving and target base stations in order to perform sig- 
nal level measurements, and to control the transmisskxi 
and reception of signals. 

The processing unit also controls the operation of a 
transmitter 72 arranged to transmit handover initiatkxi 
information via the radio frequency front end 50, to the 
serving base station. 

so Each base station in a cellular radio system accord- 
ing to the invention transmits a signal identifying the 
base station specifically. Each time the mobile unit is 
handed over from, say, a macrocell to a microcell or be- 
tween microcells, a new set of carrier frequencies to be 

55 monitored and a new algorithm for addressing adjacent 
candidate base stations, in order that their signal levels 
can be monitored is downtoaded from the newfy ap- 
pointed sen/ing base station. Each algorithm sets out 



EP 0 564 512 B1 



5 

the frequencies to be monitored and the look-up table 
of signal level increment/decrement gradient templates. 
Each template is associated with a mobile unit moving 
at a particular speed tovy/ards or away from the various 
monitored base stations. 

As will be shown below, in many cases the detection 
of a rise or fall in signal power level received from a par- 
ticular base station is sufficient on which to base a 
handover decision in conjunction with the conventional 
criteria determining handover, i.e. signal level thresh- 
olds and hysteresis, the latter causing a delay after the 
threshold is passed to ensure that the change in signal 
level is not simply a momentary phenomenon. However, 
there are also situations in which it is necessary to know 
the rate of change of signal levels in relation to the speed 
of the mobile unit in order to determine whether a hando- 
ver is appropriate or not. 

In our co-penaing British Patent Application No. 
9016341.1 filed on 25th July 1990. there is described a 
speed estimator which can be adapted to provkJe an as- 
sessment of the speed of a mobile unit in a cellular radio 
system based on filtered received signals. As also de- 
scribed in that application, the speed estimator can be 
adapted to provide an increment/decrement indication 
from the running average of vehicle speed. 

Such a speed estimator is shown in Figure 2. It con- 
sists of a received signal strength indicator circuit 10 
which outputs a voltage level signal proportk>nal to the 
received signal power to an analogue-to-digital conver- 
tor 12 (ADC), The sampling rate of the ADC 12 is deter- 
mined by the averaging window duration to the highest 
required speed. The highest speed to be determined is 
40 m/s and as 100 samples are required to determine 
a running average, a sampling rate of 1 .7kH2 is required 
(i.e. 100 samples per 60 ms). A rounded sampling rate 
of 2kHz may be applied. 

In Figure 2. the digital data from the ADC 12 is fed 
in parallel to a number of speed detection modules com- 
prising averaging units 1 4 to 20 each with an averaging 
window of a different duration (1, n1, n2. n3, etc.). The 
output from each of the averaging windows is input via 
an average-buffer 26 Into a variance calculator 28 be- 
fore being fed to speed decisk>n logic 30. 

The averaging unit 14 with a window of 1 sample is 
equivalent to the instantaneous signal level. A njnning 
average can be calculated at each clock cycle where a 
new sample value is fed in parallel to all the averaging 
units 1 4 to 22. The estimator will not be operational until 
all the averaging units and the buffers 26 are filled with 
samples. Thus, the time delay for the system to be op- 
erational is equivalent to the size of the largest averag- 
ing window (n3) plus the average-buffer-size. The size 
of the buffer 26 is usually small, eg 10 samples. Thus, 
the majority of the time delay is taken up with filling the 
largest averaging unit n3. For instance, if the largest av- 
eraging unit n3 is for averaging over 3 seconds, then the 
system will have a time delay of approximately 3 sec- 
onds plus a short time to load the buffer 26. 



This speed estimator can be implemented in hard- 
ware and/or software and the number of speeds can be 
estimated by implementing a multiple number of basic 
speed detection modules. 

5 The increment/decrement heading estimator is an 
extension of the speed estimator. The values stored in 
the average-buffers could be easily manipulated by soft- 
ware to retum either a majority te)gic vote for the under- 
lying trend or the slope of the running average. 

10 The mobile unit is able to base a handover decision 
on an assessment of mobile unit received signal power 
level indications from 2 or more adjacent candidate base 
stations. Alternatively, the rrrabile unit may be arranged 
to alert the current serving base station of the desirability 

'5 of a handover. It will be appreciated by the skilled person 
that any suitable assessment of signal quality coukJ be 
used in place of or in combination with received signal 
levels. As one example, the bit error ratio could be used 
when a digital information signal is transmitted by the 

20 base stations. As another example signal delay testing 
(timing advance) can be used to determine the distance 
of the mobile unit from a base station. Whatever assess- 
ment is adopted, the result is used in a determination of 
the mobile unit heading relative to each of the candkJate 

25 base stations. 

When the mobile unit is monitoring signals transmit- 
ted from candidate base stations, various scenarios for 
a given serving base station will be used to detemnine 
the appropriateness of handover These scenarios will 

30 form a set of condition templates, the constituents of 
which will be specific to a particular serving base statkDn. 
However, there are vartous predictable scenarios which 
can be defined in general terms : 

35 1 . If a mobile unit is served by a microcell and the 
signal levels from both the serving microcell base 
statbn and candidate microcell base station are de- 
creasing as indicated by the Increment/decrement 
estimator this implies that the mobile unit is leaving 

^0 the serving microcell via a side road and handover 
from the serving mrcrocell to the parent macrocell 
should be initiated straight away. 

2. By contrast, if a mobile unit is served by the mac- 
^^5 rocell and the mobile unit detects the signal levels 

from 2 adjacent microcell base stations (estab- 
lished, for example, in line atong the same street) 
are increasing simultaneously, this indicates that 
the mobile unit is approaching an area served by 

50 microcells. In this situation a handover operation 
may potentially be required. However, only a stand- 
by flag is set to warn the system Including the cur- 
rent serving and the target base stations or to raise 
the priority of access for the mobile unit to the mi- 

55 crocell system. No handover execution is effected 
until further information is obtained. 

3. After the above warning flag has been set, if the 
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signal levels monitored by the nnobile unit change 
from both increasing to one increasing while the 
other is decreasing at a pre-defined rate, this im- 
plies that the mobile unit is within the service area 
of one of the microcells. Handover from the serving 
macrocell to the microcelt in which the mobile unit 
is adjudged to be, i.e. as identified by the increasing 
signal level, should be executed immediately. The 
success of the handover will only depend on the 
availability of a channel in the microcelt base sta- 
tion. 

4. When a mobile unit is travelling within the area 
served by the microcell, the previous scenario also 
serves as a confirmation that the mobile unit re- 
mains within it and that the handover to the micro- 
cell was appropriate. 

5. If when the mobile unit is served by the microcell. 
it fails to locate another microcell base station with 
increasing signal levels, then a handover to a mac- 
rocell must be initiated. This will occur when a mo- 
bile unit has entered the outer cell of a microcell 
sub-network and is about to exit from it. The outer 
cell is typically constituted by the last microcell in a 
street. 

6. However, when the mobile unit is in a macrocell 
and the signal level from microcell base station is 
on the increase, this indicates that the mobile unit 
is approaching that microcell. In this situation a 
handover from the nr^crocell to the candidate mi- 
crocell snould be initiated. It must be noted that in 
this situation the rate of increase in relation to the 
vehicle speed must also be assessed. This is to dis- 
tinguish proper entry into a microcell from a situa- 
tion where the mobile unit is merely crossing the 
candidate microcell. If the rate of increase detected 
is steeper than the limit represented by normal ap- 
proach, a delay factor should be built-in before ini- 
tiating the handover. This will allow handover only 
if the signal level continues to increase during the 
delay, indicating that the mobile unit has turned into 
the microcell rather than subsequently crossed it. 

7. For a 3 microcell merging situation if the signal 
levels of 2 microcell base stations are decreasing 
and the third one if increasing, this implies that the 
mobile unit is leaving the microcell sub-network ex- 
tending along one road and is likely to join the mi- 
crocell sub-network extending along a brancning or 
parallel road. 

The implementation of the proposed handover 
processing techniques requires an intelligent mobile ra- 
dio receiver which has the capabilities of processing 
running averages and of monitoring the signal level var- 
iations. In addition it must also be able to store all the 



pre-defined handover condrtkxi templates and the infor- 
matk»n downloaded from a base station after handover 
has been effected, and the information containing in- 
structions on the monitoring carrier frequencies for ad- 
5 jacent candidate base stations which are to be nnoni- 
tored while the mobile unit is in that serving cell. 

Claims 

10 

1 . A handover determination system for a mobile radio 
network comprising a plurality of cells, each having 
associated with it a base station for supporting com- 
munications with a mobile unit, the system compris- 

'5 ing: 

monitoring means (14,16,18.20) for monitoring 
a quality of the signals respectively transmitted 
between each of a plurality of candidate base 
20 statk>ns and the mobile unit; 

control means (56) for initiating a handover 
from a serving base statk>n supporting commu- 
nrcations with the mobile unit, to another base 
station. 

^5 characterised in that the system comprises in- 

dication means (30) for producing an indication 
of the rate of rise or fall in the quality monitored 
by the monitoring means (14, 16. 18, 20); and 
the control means (56) is arranged to initiate 

30 handover in response to the indications pro- 

duced by said indication means (30), the indi- 
cation being based on the rates of riseAall in 
the said quality of the signals associated with 
the plurality of candidate base stations being 

3S monitored. 

2. A system as claimed in claim 1 , in which the mobile 
unit comprises the monitoring means (14, 16, 1820) 
and the indication means (30), the nrobile unit fur- 

<o ther comprising signalling means (50) for address- 
ing the serving base station with an indication of the 
need for a handover to be initiated. 

3. A system as claimed in claim 2, in which the signal- 
^5 ling means (50) are arranged to address the serving 

base station with an indication of the level of priority 
of a handover and/or with an indication of the pos- 
sibility of a handover contingent upon the preceding 
results of monitoring the quality of the transmitted 
50 signal. 

4. A system as claimed in any of claims 1 to 3, in whk;h 
the signalling means (50) transmits the monitored 
quality of the signal from each mobile unit to the 

55 serving base station. 

5. A system as claimed in any of claims 1 to 4, in whk^h 
the monitoring means (14. 16, 18, 20) monitor the 
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received signal power or the bit error ratio. 

6. A system as claimed in any of claims 1 to 5. in which 
the control means (56) are arranged to instruct the 
monitoring means (14.16.18.20) to nrx>nitor a set of 
signals, each signal being distinctive of one of a cor- 
responding set of candidate base stations, the com- 
position of the set of candidate base stations being 
defined in accordance with the identity of the serv- 
ing base station. 

7. A system as claimed in claim 6, in which each signal 
in the set of signals distinguishes a respective base 
station by the frequency of the signal. 

8. A system as claimed in anv of claims 1 to 7. in which 
the indication producing means (30) include a qual- 
ity decrement/increment estimator (11 ,52) which is 
arranged to determine the rise or fall in the quality 
from the calculation of the running average of the 
indications. 

9. A system as claimed in any of claims 1 to 8, includ- 
ing means (68) for storing a set of templates of 
changes in signal quality and/or rates thereof, the 
control means (56) being arranged to initiate a 
handover based at least partially on the recognition 
of a substantial match between the incoming signal 
and a template. 

10. A handover determination method for a nx>bile ra- 
dio network comprising a plurality of cells, each hav- 
ing associated with it a base station for supporting 
communications with a mobile unit, the method 
comprising: 

monitoring a quality of a signal respectively 
transmitted between each of a plurality of candidate 
base stations and the mobile unit; and initiating a 
handover from a serving base station, supporting 
communication with the mobile unit, to another 
base station. 

characterised in that an indication of the rate 
of rise or fall in the said quality is produced; and 

the handover initiation is based on the indirec- 
tions of the rates of rise/fall in the said quality of the 
signal associated with the plurality of candidate 
base stations being monitored. 

11 . A method as claimed in claim 1 0 in which the mon- 
itoring of the said quality and producing the said in- 
dication is conducted by the mobile unit, the method 
further including addressing the serving base sta- 
tion from the mobile unit with an indication of the 
need for a handover to be initiated. 

1 2. A method as claimed in claim 1 1 in which the mobile 
unit addresses the base station with an indication 
of the level of priority of a handover and/or with an 



indication of the possibility of a handover, contin- 
gent upon preceding results of rronitoring the qual- 
ity of the transmitted signal. 

s 13. A method as claimed in any of claims 10 to 12 in 
which the monitored signal is processed by the mo- 
bile unit. 

1 4. A method as claimed in any of claims 1 0 to 1 3 in 
10 which the monitored quality is the received signal 

power or the bit error ratio. 

15. A method as claimed in any of claims 10 to 14. in- 
cluding monitoring a set of signals, each signal be- 

'5 ing distinctive of one of a corresponding set of can- 
didate base stations, the composition of the set of 
candidate base stations being defined in accord- 
ance with the identity of the serving base station. 

20 1 6. A method as claimed in claim 1 5 in which each sig- 
nal in the set of signals distinguishes a respective 
base station by the carrier frequency of the signal. 

17. A method as claimed in any of clainr^s 10 to 16. in- 
25 eluding recognising a set of unique template condi- 
tions for joining, leaving and/or staying within a mi- 
crocell based on interpretation of the rise/fall in sig- 
nal quality, the initiation of a handover being at least 
partially determined on the basis of a substantial 

30 match between an incoming signal and a template. 

18. A rrwbile unit for a mobile radio system, the mobile 
unit comprising means (50) for receiving a plurality 
of signals each respectively transmitted by one of a 

35 set of candidate base stations; means 
(14,16.18,20) for monitoring the quality of the sig- 
nal; and signalling means (50) for transmitting to a 
serving base station, supporting communication 
with the mobile unit, a signal indicating the need for 
40 a handover to a candidate base station; 

characterised in that the mobile unit includes 
means (62) for producing an indication of the rise 
or fall in the said quality of the signals associated 
with the plurality of Ccindidate base stations being 
45 monitored. 

19. A mobile unit as claimed in claim 18 in which the 
signalling means (50) are arranged to address the 
base station with an indication of the level of priority 

50 of a handover and/or with an indication of the level 
of priority of a handover contingent upon preceding 
results of monitoring the quality of the transmitted 
signal. 

55 20. A mobile unit as claimed in claim 18 or 19 in which 
the monitoring means (14, 16. 18, 20) are arranged 
to monitor received signal power or bit error ratio. 
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21. A mobile unit as claimed in any of claims 18 to 20 
in which the indication producing means (62) in- 
clude a quality increment/decrement estimator 
which is arranged to determine the rise/Tall in the 
quality from the calculation of a running average of s 
the indications. 

22. A mobile unit as claimed in anv of claims 18 to 21 
including means (68) storing a set of templates of 
changes in signal quality and/or rates thereof, the io 
signalling means (50) being at least partially re- 
sponsive to a substantia! match of a template with 

an incoming signal for transmitting to the serving 
base station the indication of the need for a hando- 
ver. 15 



Patentanspruche 

1. Weiterreichungsbestimmungssystem fur ein Mobil- 20 
f unknetz mit mehreren Zellen, wovon jeder eine Ba- 
sisstation fur die Unterstutzung des Infomiations- 
austauschs mit einer Mobileinheit zugeordnet ist. 
wobei das System enthalt: 

25 

eine Uberwachungseinrichtung (14, 16, 18. 20) 
zum Ubenwachen der Qualitat der Signale. die 
zwischen jeder von mehreren in Frage kom- 
menden Basisstationen und der Mobileinheit 
ubertragen werden; 

eine Steuereinrichtung (56), die die Weiterrei- 
chung von einer den Informationsaustausch 
mit der Mobileinheit unterstOtzenden Dienst- 
Basisslation an eine weitere Basisstation be- 
ginnt, 

dadurch gekennzelchnet. dad das System ei- 
ne Angabeeinrichtung (30) zum Erzeugen einer An- 
gabe der Anstiegs- Oder Abfallgeschwindigkeit der 
von der Uberwachungseinrichtung (14, 16, 18, 20) 40 
uberwachten Qualitat enthalt; und die Steuerein- 
richtung (56) so beschaffen ist, da8 sie eine Weit- 
erreichung als Antwort auf die von der Angabeein- 
rrchtung (30) erzeugten Angaben beginnt, wobei 
die Angabe auf den Anstiegs-ZAbfallgeschwindig- 
keiten der Qualitat der Signale, die den mehreren 
in Frage kommenden uberwachten Basisstatbnen 
zugeordnet sind, basiert. 

2. System nach Anspruch 1 , in dem die Mobileinheit 50 
die Ubenwachungseinrichtung (14, 16. 18, 20) und 

die Angabeeinrichtung (30) enthalt und ferner eine 
Zeichengabeeinrrchtung (50) enthalt, die an die 
Dienst-Basisstation einen Hinweis schickt, da8 der 
Beginn einer Weiterreichung erforderlich ist, ss 

3. System nach Anspruch 2, in dem die Zeichengabe- 
einrichtungen (50) so beschaffen sind, daB sie an 



30 
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die Dienst-Basisstation eine Angabe des Prioritats- 
niveaus einer Weiterreichung und/oder eine Anga- 
be bezuglich der Moglichkeit einer Weiterreichung. 
die aufgrund der vortiergehenden Ergebnisse der 
Uberwachung der Qualitat des gesendeten Signals 
unvorhersehbar ist. schicken. 

4. System nach irgendeinem der Anspruche 1 bts 3, 
in dem die Zeichengabeeinrichtung (50) die uber- 
wachte Qualitat des Signals von jeder Mobileinheit 
an die Dienst-Basisstatran senden. 

5. System nach irgendeinem der Anspruche 1 bis 4, 
in dem die Uberwachungseinrichtungen (14, 16. 18, 
20) die empfangene Signalleistung oderdas Bitfeh- 
lerverhaltnis Oberwachen. 

6. System nach irgendeinem der Anspruche 1 bis 5. 
in dem die Steuereinrichtungen (56) so beschaffen 
sind. da6 sie der Uberwachungseinrichtung (14. 16. 
18, 20) befehlen, eine Gruppe von Signalen zu 
ubenrtrachen, wobei jedes Signal fur eine Station ei- 
ner entsprechenden Gruppe von in Frage kommen- 
den Basisstationen charakteristisch ist, wobei die 
Zusammensetzung der Gruppe von in Frage kom- 
menden Basisstationen entsprechend der Identitat 
der Dienst-Basisstation definiert wird. 

7. System nach Anspruch 6, in dem jedes Signal in 
der Gruppe von Signalen eine entsprechende Ba- 
sisstation durch die Frequenz des Signals charak- 
terisiert. 

8. System nach irgendeinem der Anspruche 1 bis 7, 
in dem die Angabeerzeugungseinrichtungen (30) 
eine Qualitatsabnahme/Qualrtatszunahme-Schatz- 
einrichtung (1 1 , 52) enthalten. die so beschaffen ist. 
da8 sie den Anstieg Oder den Abfall der Qualitat an- 
hand der Berechnung des laufenden Durchschnitts 
der Angaben bestimmt. 

9. System nach irgendeinem der Anspruche 1 bis 8. 
mit einer Einrichtung (68) zum Speichem einer 
Gruppe von Schabtonen der Signatqualitatsveran- 
derungen und/oder der Veranderungsgeschwindig- 
keiten hiervon. wobei die Steuereinrichtung (56) so 
beschaffen ist, daQ sie eine Weiterreichung wenig- 
stens zum Teil auf der Grundlage der Erkennung 
einer wesentlichen Obereinstimmung zwischen 
dem ankommenden Signal und einer Schablone 
beginnt. 

10. Weiterreichungsbestimmungsverfahren fOr ein Mo- 
bilfunknetz mit mehreren Zellen, wovon jeder eine 
Basisstation fur die Unterstutzung des Informati- 
onsaustauschs mit einer Mobileinheit zugeordnet 
ist, wobei das Verfahren enthalt: 

Ubenwachen der Qualitat eines Signals, das 



7 



13 



EP 0 564 512 B1 



14 



zwischen jeder von mehreren in Frage konrtmenden 
Basisstationen und der Mobileinheit Obertragen 
wird; und Beginnen einer Weiterreichung von einer 
den Intorniationsaustausch mtt der Mobileinheit un- 
tersiuuenden Dienst-Basisstation an eine weitere 5 
Station, 

dadurch gekennzeichnet. daQ eine Angabe 
der Anstiegs- Oder Abfallgeschwindigkert der Qua- 
Iftat erzeugt wird; und 

der Weiterreichungsbeginn auf den Angaben io 
der AnstiegS'/Abfallgeschwindigkeiten der Qualitat 
des Signals, das den mehreren in Frage kommen- 
den uberwachten Basisstationen zugeordnet ist, 
basiert. 

IS 

11. Vertahren nach Anspruch 10, bei dem die Uben^va- 
Chung der Qualitat und die Erzeugung der Angabe 
von der Mobileinheit ausgefuhrt wird, wobei das 
Verfahren femer das Schicken einer Angabe. daB 
der Beginn einer Weiterreichung erforderlrch ist. 20 
von der Mobileinheit an die Dienst-Basisstation ent- 
halt. 

12. Verfahren nach Anspruch 11 . bei dem die Mobilein- 
heit an die Basisstation eine Angabe des Prtoritats- ss 
niveaus einer Weiterreichung und/oder eine Anga- 
be der Moglichkeit einer Weiterrerchung. die auf- 
grund der vorhergehenden Ergebnisse der Ober- 
wachung der Qualitat des gesendeten Signals un- 
vorhersehbar ist, schickt. so 

13. Verfahren nach irgendeinem der Anspruche 10 bis 

12, bei dem das uberwachte Signal durch die Mo- 
bileinheit verarbeitet wird. 

35 

14. Verfahren nach irgendeinem der Anspruche 10 bis 

1 3, bei dem die uberwachte Qualitat die empfange- 
ne Signalleistung oder das Bitfehlerverhaltnis ist. 

15. Verfahren nach irgendeinem der Anspruche 10 bis 40 

14, enthaltend das Ubenwachen einer Gruppe von 
Signalen, wovon jedes fur eine Statbn einer ent- 
sprechenden Gruppe von in Frage kommenden Ba- 
sisstatk>nen charakteristisch ist, wobei die Zusam- 
mensetzung der Gruppe der in Frage kommenden 45 
Stationen entsprechend der Identitat der Dienst- 
Basisstation definiert ist 

1 $. Verfahren nach Anspruch 1 5. bei dem jedes Signal 
in der Gruppe von Signalen eine entsprechende so 
Basisstation durch die Tragerfrequenz des Signals 
charakterisiert. 

17. Verfahren nach irgendeinem der AnsprOche 10 bis 
1 6, enthaltend das Erkennen einer Gruppe von ein- ss 
deutigen Schablonenbedingungen fur den Eintritt in 
eine Mikrozelle, zum Verlassen der Mikrozelle und/ 
Oder zum Verbleiben in der Mikrozelle auf der 



Grundlage der Interpretatton des Anstiegs/Abfalls 
der Signak^ualitat, wobei der Beginn einer Weiter- 
reichung wenigstens zum Teil auf der Grundlage ei- 
ner wesentlichen Obereinstimmung zwischen ei- 
nem ankommenden Signal und einer Schablone 
bestimmt wird. 

18. Mobileinheit fur ein Mobilfunksystem. mit einer Eln- 
richtung (50) zum Empfangen mehrerer Signale. 
die jeweils von einer Station einer Gruppe von in 
Frage kommenden Basisstationen Obertragen wer- 
den; einer Einrk;htung (14, 16, 18, 20) zum Uber- 
wachen der Qualitat des Signals; sowie einer Zei- 
chengabeeinrichtung (50) zum Senden eines Si- 
gnals, das den Bedarf an einer Weiterreichung an 
eine in Frage kommende Basisstation angibt. an ei- 
ne den Informationsaustausch mit der Mobileinheit 
unterstutzende Dienst-Basisstation; 

dadurch gekennzeichnet, daf5 die Mobilein- 
heit eine Einrichtung (62) zum Erzeugen einer An- 
gabe des Anstiegs oder des Abfalls der Qualitat der 
Signale, die den mehreren in Frage kommenden 
uberwachten Basisstationen zugeordnet sind. ent- 
hatt. 

19. Mobileinheit nach Anspruch 18, in der die Zeichen- 
gabeeinrichtungen (50) so beschaffen sind. daB sie 
an die Basisstation eine Angabe des Prioritatsni- 
veaus einer Weiterreichung und/oder eine Angabe 
des Prioritatsniveaus einer Weiterreichung, die auf- 
grund der vorhergehenden Ergebnisse der Ober- 
wachung der Qualitat des gesendeten Signals un- 
vorhersehbar ist, schicken. 

20. Mobileinheit nach Anspruch 18 oder 19, in der die 
Oberwachungseinrichlungen (14, 16. 18, 20) so be- 
schaffen sind, da8 sie die empfangene Signallei- 
stung Oder das Bitfehlerverhaltnis uberwachen. 

21. Mobileinheit nach irgendeinem der /Anspruche 18 
bis 20, in der die Angabeerzeugungseinrfehtungen 
(62) eine Qualitatszunahme/Quaiitatsabnahme- 
Schatzeinrfchtung enthalten, die so beschaffen ist. 
da3 sie den Anstieg/Abfall der Qualitat anhand der 
Berechnung des laufenden Durchschnitts der /Vn- 
gaben bestimmt 

22. Mobileinheit nach irgendeinem der Anspruche 18 
bis 21 , mit einer Einrichtung (68) zum Speichem ei- 
ner Gruppe von Schablonen von Signalqualitats- 
veranderungen und/oder von Anderungsgeschwin- 
digkeiten hiervon, wobei die Zeichengabeeinrich- 
tung (50) wenigstens zum Teil auf eine wesentliche 
Obereinstimmung einer Schablone mit einem an- 
kommenden Signal anspricht, um an die Dienst-Ba- 
sisstation die Angabe des Bedarfs an einer Weiter- 
reichung zu senden. 
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Revendlcations 

1 . Syst^me de determination de commutation destind 
^ un r^seau radio mobile comprenant une plurality 
de cellules, chacune ayant une station de base qui 
lul est associde afin de supporter des communica- 
tions avec une un\t6 mobile, le systdme 
comprenant : 

un moyen de surveillance (14, 16. 18, 20) des- 
tind ci surveiller une quality des signaux respec- 
trvemenl transmis entre chaque station d'une 
plurality de stations de base candidates et Tuni- 
t6 mobile, 

un moyen de commande (56) destin6 k lancer 
une commutation depuis une station de base 
desservante supportant des communications 
avec I'unitd mobile, vers une autre station de 
base, 

caract6ris6 en ce que le systSme comprend 
un rrxjyen Vindication (30) destind ^ produire une 
indication de la cadence d'augmentation ou de chu- 
te de la quality surveillde par le moyen de sur- 
veillance (14, 16, 18, 20). et le OKjyen de comman- 
de (56) est agenc6 pour lancer une commutation en 
r6ponse aux indications produites par ledit moyen 
Vindication (30) I' indication 6tant bas6e sur les ca- 
dences d'augmentation/chute de ladite quality des 
signaux assocr^s ^ la plurality des stations de base 
candidates qui sont surveill^es. 

2. Syst6me selon la revendication 1 , dans lequel I'uni- 
t6 mobile comprend le moyen de surveillance (14. 
16. 18. 20) et le moyen Vindication (30), I'unit^ mo- 
bile comprenant en outre un moyen de signalisation 
(50) destine ^ acc^der k la station de base desser- 
vante avec une indication du besoin de lancer une 
commutation. 

3. Systdme selon la revendication 2, dans lequel le 
moyen de signalisation (50) est agenc6 pour acc6- 
der d la station de base desservante avec une indi- 
cation du niveau de priority d'une commutation et/ 
ou avec uno indication de la possibility d'une com- 
mutation condittonnelle d'apr6s le rdsuttat prece- 
dent de la surveillance de la qualite du signal trans- 
mis. 

4. Systeme selon Tune queteonque des revendica- 
tions 1 k 3, dans lequel le ox^yen de signalisation 
(50) transmet la qualite surveiliee du signal prove- 
nant de chaque unite mobile vers la station de base 
dessen^ante. 

5. Systeme selon Tune quelconque des revendica- 
tions 1^4, dans lequel le moyen de surveillance 
(14. 16. 18, 20) surveille la puissance du signal re^u 



ou le taux Verreur de bit. 

6. Systeme seton Tune quelconque des revendica- 
tions 1 ^1 5, dans lequel le moyen de commande (56) 
est agence de fa9on k ordonner au moyen de sur- 
veillance (14, 16. 18. 20) de surveiller un ensemble 
de signaux. chaque signal 6tant distinctif tfune sta- 
tion parmi un ensemble correspondant de stations 
de base candidates, la composition de I'ensemble 
de stations de base candidates etant definie con- 
formement k I'tdentite do la station de base desser- 
vante. 

7. Systeme selon la revendication 6, dans lequel cha- 
que signal de Tensemble de signaux distingue une 
station de base respective grdce k ta frequence du 
signal. 

Systeme selon Tune quelconque des revendica- 
tions 1 el 7, dans lequel le moyen de production Vin- 
dication (30) comprend un estimateur de decre- 
mentation/incrementation de qualite (11 , 52) qui est 
agence de fapon k determiner Taugmentation ou la 
chute de la qualite Vapres le calcul de la moyenne 
mobile des indications. 

Systeme seton Tune quelconque des revendica- 
tions 1 & 8, comprenant un moyen (68) destine k 
memoriser un ensemble de modules de variations 
de qualite du signal et/ou de cadence de celles-ci. 
le moyen de commande (56) 6tant agence pour lan- 
cer une commutation en se basant au moins par- 
tiellement sur la reconnaissance d'une correspon- 
dance substantielle entre le signal entrant et un mo- 
dule. 

10. Procede de determination de commutation destine 
k un reseau radio mobile comprenant une pluralite 
de cellules, chacune comportant une station de ba- 
se qui lui est associee afin de supporter des com- 
munications avec une unite mobile, le procede 
comprenant : 

la surveillance d'une qualite Vun signal respec- 
tivement transmis entre chaque station d'une 
pluralite de stations de base candidates et i'uni- 
te mobile, 

et le lancement d'une commutation depuis une 
station de base desservante supportant des 
communications avec I'unite mobile, vers une 
autre station de base, 

caracterise en ce qu'une indication de la ca- 
dence d'augmentation ou de chute de ladite qualite 
est produite, et 

le lancement Vune commutation est base sur 
les differences de tendances Vaugmenlation/chute 
de ladite qualite du signal associee k la pluralite des 



so 
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stations do base candidates qui sont surveilldes. 

11. Proc6d6 selon la revendication 10, dans lequet la 
surveillance de ladite quality et la production de la 
ladite indication est conduite par i'unitd mobile, le 5 
proc^dd comprenant en outre Tacc^s d la station de 
base desservante depuis funitd mobile avec une in- 
dication du besoin du lancement d'une commuta- 
tion. 

10 

1 2. Proc6d6 selon la revendication 1 1 , dans lequel Tuni- 
t6 mobile acc^e ^ la station de base avec une in- 
dication du niveau de prioril6 d'une commutation et/ 
ou avec une indication de la possibility d'une com- 
mutation, de fa^on conditionnelle suivant las r6sul- is 
tats pr^cddents de la surveillance de la quality du 
signal transmis. 

1 3. Proc6d6 selon I'une quelconque des revendicatlons 

10 6 12. dans lequel le signal surveill6 est trait6 par 20 
I'unitd mobile. 

1 4. Proc6d6 selon Tune quelconque des revendicatlons 
10 6 13, dans tequel la quality surveill^e est la puis- 
sance du signal re^u ou le taux d'erreur de bit. 2S 

1 5. Proc6d6 selon I'une quelconque des revendicatlons 
10 6 14, comprenant la surveillance d'un ensemble 
de signaux, chaque signal 6tant distinctif pour une 
station parmi un ensemble con-espondant de sta- 30 
tions de base candidates, la composition de Pen- 
semble de stations de base candidates 6tant d6finie 
conform6ment 6 ridentit6 de la station de base des- 
servante. 

35 

1 6. Proc§d6 selon la revendication 1 5, dans lequel cha- 
que signal de i'ensemble de signaux distingue une 
station de base respective grSce 6 la frequence por- 
teuse du signal. 

40 

1 7. Proc6d6 selon I'une quelconque des revendicatlons 
10 6 16, comprenant la reconnaissance tfun en- 
semble de conditions d'un module unique pour re- 
joindre. quitter et/ou rester6 Tint^rieur d'une micro- 
cellule sur la base d*une interpretation de I'augmen- 45 
tation/chute de la quality du signal, le lancement 
d'une commutation 6tant au moins parliellement 
determine sur la base d'une correspondance subs- 
tantlelle entre un signal entrant et un module. 

so 

18. Unitd mobile destin^e 6 un systdme radio mobile, 
I'unild mobile comprenant un moyen (50) destine 6 
recevoir une plurality de signaux, chacun 6tant res- 
pectivement transmis par une station parmi un en- 
semble de stations de base candidates, un moyen ss 
(14. 16. 18. 20) destine 6 surveiller la quality du si- 
gnal, et un moyen de signalisation (50) destine 6 
transmettre vers une station de base desservante. 



supportant une communication avec {'unite rrxjbile, 
un signal indiquant le besoin d'une commutation 
vers une station de base candidate, 

caracterisee en ce que I'unite mobile com- 
prend un rrtoyen (62) destine 6 produire une indica- 
tion de I'augmentation ou de la chute de ladite qua- 
lite des signaux associes k la pluralite des stations 
de base candidates qui sont surveiliees. 

1 9. Unite mobile selon la revendication 1 8. dans laquel- 
le le moyen de signalisation (50) est agence pour 
acceder 6 la station de base avec une indication du 
niveau de priorite d'une commutation et/ou avec 
une indication du niveau de priorite d'une commu- 
tation qui est conditionnelle d'aprfes le resultat pre- 
cedent de la surveillance de la qualite du signal 
transmis. 

20. Unite mobile selon la revendication 18 ou 19. dans 
laquelle le moyen de sun^eillance (14. 16. 18. 20) 
est agence pour sun^eiller la puissance du signal 
regu ou le taux d'erreur de bit. 

21. Unite nrx>bile selon I'une quelconque des revendi- 
catlons 16 6 20, dans laquelle le moyen de produc- 
tion d'indication (62) comprend un estimateur d'in- 
crementation/decr6mentation de qualite qui est 
agence pour determiner I'augmentation/chute de la 
qualite d'apres le calcul d'une moyenne mobile des 
indications. 

22. Unite mobile selon I'une quelconque des revendi- 
cations 18 6 21, comprenant un moyen (68) menrra- 
risant un ensemble de modules de variations de la 
qualite du signal et/ou des vitesses de celles-ci, le 
moyen de signalisation (50) repondant au moins 
partiellement 6 une correspondance substantielle 
d'un modeie avec un signal entrant afin de trans- 
mettre 6 la station de base desservante I'indication 
du besoin d'une commutation. 
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